Abstract-Paralysis is considered as a major curse in this world. The number of persons who are paralyzed and therefore dependent on others due to loss of self-mobility is growing with the population. Quadriplegia is a form of Paralysis in which you can only move your eyes. Much work has been done to help disabled persons to live independently. Various methods are used for the same and this paper enlists some of the already existing methods along with some add-ons to improve the existing system. Add-ons include a system, which will be designed using Raspberry Pi and IR Camera Module. OpenCV will be used for image processing and Python is used for programming the Raspberry Pi.
INTRODUCTION
There has been a rapid increase in the Quadriplegia prone persons with increasing population. Several Wheel Chair Systems have been made for disabled persons. Some of the wheelchair systems present till now are enlisted below. Hand Gesture based Wheelchair System [2] uses MEMS Accelerometer Sensor which is attached to the hand. Then based on hand gesture, the Wheelchair system is controlled. Voice Operated Wheelchair System [5] uses the voice of the user to operate Wheelchair. Head and Finger based Automated Wheelchair System [1] uses Accelerometer and Flex Sensor to operate Wheelchair. But all the above systems require much of a human effort and none of these systems help people suffering from Quadriplegia.
In Quadriplegia, Paralysis is of the extreme level in which a person can only move his eyes. In order to help such disabled persons, Eye Movement based Electronic Wheelchair System [6] came into existence. A head mount camera detects the eye movement and wheelchair is moved accordingly. The head mount camera is connected to the Laptop where a continuously running MATLAB script processes the image and gives command to the microcontroller to control the wheels of a Wheelchair. This system came as a boon for such people. But the constraint was that you had to carry your laptop every time along with the Wheelchair System. That was bulky and costly.
To remove the bulkiness and costliness of the Eye Movement based Electronic Wheelchair System, which uses MATLAB, people came up with ideas of using Raspberry Pi to control the whole Wheelchair System. Since Raspberry Pi has its own OS and it is easily portable, people switched to using Raspberry Pi based Wheelchair System [15] . Although in the existing Raspberry Pi based Wheelchair System, latency (delay in response) is the biggest issue.
Hence we propose a system that will be using an efficient algorithm for image processing using OpenCV and try to reduce the latency as much as possible. Python will be used for programming the Raspberry Pi. Shell Script will also be used to continuously run the same procedure.
II.
PROPOSED METHOD The proposed system consists of the following modules.
A.
Iris Detection For simplicity, we will be attaching an IR web camera onto the head mount like helmet that will be used to detect the eye motion. Then we will design an algorithm to track the iris part of the eye using centroid calculation method and implement the same in the Open CV. Once the iris is tracked, then the threshold will be set.
B. Threshold
A very basic principle is used for the movement detection. The feature point of both the eyes is considered as the reference.
The difference between the pixel values of eye positions is calculated by comparing current snapshot and the previous one.
The minimum movement of the eye for a valid attempt is considered as threshold. By evaluating the difference, and if the difference is above the threshold in any direction left or right, the corresponding flag is set. If the difference is less than the threshold value, then there is no need of movement. Sometimes failure in detection occurs due to non-linearity. At such instances a bias can be given to the eye, which was detected in the previous snapshot.
C. Driving Wheelchair
After detecting the eye movements, we will proceed to control the Wheelchair system using Raspberry Pi.
III. METHODOLOGY
Some of the commonly used methods are listed below.
• But since all of them possess some or the other disadvantages, we hereby propose a new method using Raspberry Pi with an efficient algorithm and try to reduce the latency in results which was found in the already existing Raspberry Pi technology.
The Block Diagram of the proposed method is given below. The proposed method contains a Raspberry Pi in which OpenCV will be installed. IR Camera will be interfaced with the Raspberry Pi. IR Camera will be used to capture real time images of person's eye and send it to continuously running OpenCV script. OpenCV script will process the image using Iris Detection Algorithm and Threshold Algorithm. Then the command will be given by the Raspberry Pi to the Motor Driver circuit regarding the position and direction in which the wheelchair has to move.
The Flow Chart of the proposed methodology is given below. Need to carry the laptop along with the set up.
Al-Haddad et.al [9] Guiding Wheelchair Motion Based on EOG Signals Using Tangent Bug Algorithm
In
Electro-Oculography the electrodes are placed on the face, which generates a certain potential. This signal is used to drive the Wheelchair. Tangent Bug algorithm is used EOG uses electrodes to monitor eye movement. Even when the eyes are closed it can detect the eye movement.
It is a burden for the disabled to have electrodes on their face. Monika Jain et.al [10] Eyeball Motion Controlled Wheelchair Using IR Sensors Three IR Sensors are used here to detect the eye motion. They are placed on an eye frame to determine the motion of the eyeball.
IR sensors worked in night as well. 
V. CONCLUSION
Raspberry Pi is the latest of the technologies available in the modern world. But what makes Raspberry Pi special is that it has its own Operating System, thereby reducing the circuitry on the person's body. Cost also reduces a lot compared to other systems. Therefore, this method once implemented will work as a boon for disabled persons. We will try to increase the accuracy as much as possible. SelfReliance is what we want to reinstate in disabled persons.
VI.
